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TRANS LITERATION TABLE 


Russian English Russian English 


a 


fe) yu 





n Pp H aid ya 


(*) Instead of e, use ye at the beginning of names, after vowels 
and after the soft sign ('). 


The transliteration table is supplied for the general information of 
readers and to enable them to identify the geographic names on maps that 
will be reproduced from time to time in SOVIET GEOGRAPHY. 


The transliteration system is the one proposed by the United States 
Board on Geographic Names. For more general use in textbooks and other 
popular needs, the following simplifications are recommended by the 
editor of SOVIET GEOGRAPHY: 


1. Eliminate the use of (') and ("). 
2. Use iforiy, and y for yy. 
3. Convert diphthongs ay, ey, oy, uy toai, ei, oi, ui. 
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THIRD CONGRESS OF THE GEOGRAPHICAL SOCIETY OF THE USSR 


THE TRAINING OF BROADLY QUALIFIED (GEOGRAPHY-BIOLOGY) 
TEACHERS IN PEDAGOGIC INSTITUTES 


By M. G. Solov'yeva 


(Abstract: Under the Soviet Union's school reform of 1959, teachers 
colleges have been called upon to prepare geography-biology teachers for 
Soviet middle schools instead of specialized geography teachers and spe- 
cialized biology-chemistry teachers. The article discusses the problems 
that teachers colleges face in shifting from the earlier narrow training pro- 
grams to the new broad curriculum designed to train geography-biology 
teachers .) 


The future direction of development of the system of public education 
in the Soviet Union, clearly formulated in the resolutions of the 21st 
party congress, and the adoption by the Supreme Soviet USSR of the Law 
on the Strengthening of Ties Between School and Life and on the Further 
Development of the System of Public Education in the USSR have required 
a thorough reform of the work of pedagogic institutes (equivalent to teachers 
colleges of the United States -- Editor, $.G.). The reform is based on 
the following task placed before the middle schools: "The Soviet middle 
schools are called upon to prepare educated people, well versed in the 
fundamentals of science and, at the same time, able to do systematic 
physical labor;and to inculcate in youth a desire to be useful to society 
and to participate actively in the production of goods needed by society" 
(Zakon ob ukreplenii svyazi s zhizn'yu i dal'neyshem razvitii sistemy 
narodnogo obrazovaniya (Law on the Strengthening of Ties Between School 
and Life and on the Further Development of the System of Public Education 
in the USSR), published by Izvestiya, 1958, p. 8). It is obvious that 
teachers who are called upon to train and educate students should them- 
selves have satisfactory working habits and be able to carry out polytech- 
nical geography education. 








At the same time the reform in the work of the teachers colleges can- 
not but take account of the establishment of new types of schools (board- 
ing schools) and the expansion of evening and shift schools for working 
and rural youths, which are called upon, together with the ordinary ||-year 
schools, to carry out the final stage of complete middle-school education 
(9th through 11th grades). 


The basic problems arising in the reform of the teachers colleges as a 
whole and of their geography faculties in particular derive from the follow- 
ing new working conditions: 


1. The establishment of two stages in the system of middie education 
and the various types of schools concerned with education at the various 


stages. 
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Article 2 of the Law on the Strengthening of Ties Between School and 
Life introduces universal compulsory eight-year education instead of the 
earlier seven-year education. Articles 3 and 4 provide that complete mid- 
die-school education "is to be carried out by combining study with produc- 
tive labor" in the different types of schools -- the schools for working and 
rural youths, which are called upon together with the general middle-school 
system to raise the vocational training of students; polytechnical general- 
education-and-work middle schools, technikums and other specialized mid- 
die schools, "in which persons who have completed their eight-year educa- 


tion can obtain a general or a specialized middle-school education" (Zakon.. . 


p. 13). In the near future the schools for working and rural youths are 
expected to become the basic types of schools for the senior stage of mid- 
die school education. According to the seven-year plan of the Ministry of 
Education RSFSR more than half of the graduates of eight-year schools 
will continue their studies in the schools for working and rural youths. 


Teaching methods in those schools should differ from teaching methods 
in the eleven-year schools with an industrial training program. These dif- 
ferences in teaching methods are required both by the age characteristics 
of the students and their greater life experience and by the need for doing 
most of the school work in the classroom. To a certain extent there are 
also changes in the content of the school subjects, the curriculum and the 
textbooks. Obviously the graduates of teachers colleges must be familiar 
with teaching methods applicable to the various types of schools. This 
complicates their training and requires serious reform of the courses on 
geography teaching methods and of the organization of teaching practice. 


2. Changes in the content of middle-school geography. The structure 
of geography in the new school will differ substantially from that of the 
old ten-year schoo!. According to the plan of the Ministry of Education 
RSFSR, geography in the eight-year school will include an elementary 
course in general geography (principles of general earth science) and 
regional courses on the continents with their principal countries and the 
USSR. Economic geography (of foreign countries and the USSR) will 
henceforth be taught in the senior grades (10th and 11th grades). All 
this requires in turn greater emphasis on regional approach in the courses 
of the teachers colleges and considerable improvement of the economic- 
geographic training of future teachers, who will finally be able to teach 
students the scientific principles of economic geography. (This was im- 
possible in the old school, both because of the younger age of the 8th and 
9th-grade students and especially because there was no coordination with 
the history courses, without which economic-geographic phenomena cannot 
be meaningfully explained.) 





In this connection one should mention the opinion of some university 
professors who hold that teachers colleges should be concerned with the 
training of teachers for the eight-year schools, and universities for the 
9th through 11th grades. Such opinions cannot stand up in view of the 
following considerations: 
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(a) the regional approach in school cannot be carried out without broad 
economic-geographic training of the teacher (see N. N. Baranskiy's article 
on regional geography). But, if that is the case, what basis is there for 
depriving geography graduates from teaching economic geography? 


(b) the "division of labor" proposed by some colleagues would mean 
limiting universities to the graduation of economic geography teachers , 
which is hardly advisable. 


(c) in practice the "duplication" of functions in the training of teachers 
occurs only in large cities (Moscow, Leningrad, Kiev, Tbilisi, Tashkent 
and others). In most cases, the network of universities and teachers col- 
leges with geography training is so distributed through the RSFSR that there 
is no duplication in cities or even oblasts and therefore no "competition." 


3. Problems of the teaching of specialized disciplines by broadly 
trained teachers. The introduction of a broad training program into the 
teachers colleges with extension of the study period to five years is re- 
quired by life itself. It derives from the fact that: 


(a) the great majority of the eight-year schools are rural schools with 
one set of classes (in the RSFSR the rural s¢hools account for almost four- 
fifths of all schools, and those with one set of classes account for almost 
85 per cent of the total number of rural schools). 








In those schools a geography teacher may not have more than e ight to 
ten hours a week, i.e. half of the required teaching load. Even if the 
school has a complete middle-school program (with one set of classes), 
there are not more than 14 hours a week, which also is below the required 
load. Only eleven-year schools with an industrial training program and 
having several sets of classes can provide a specialized geography teacher 
with a full teaching load. But such schools are very few in number; they 
are the schools of the large cities. 


(b) the need for extending geography work beyond the classroom calls 
for serious botanical and zoological training of the geographer who is work- 
ing with pupils in open nature and in collective and state farm fields. 
Local-area studies, which constitute the basis of geography work in the 
schools, are best pursued by teachers who have both a good geographical 
and a good biological background. 


It is therefore not surprising that all geography faculties of the teach- 
ers colleges of the RSFSR, except for the Moscow City Pedagogic Insti- 
tute named for Potemkin, have adopted a broad training curriculum. Of 
29 such geography faculties in the RSFSR, 28 graduate geography-biology 
teachers and one (the North Ossetian Pedagogic Institute) graduates geo- 
graphy-history teachers. 


A combined natural-history and geography training of teachers is there- 
fore justified and aiso completely feasible, as shown by the experience of 


S 





the Moscow State Pedagogic Institute named for Lenin, which was the 
first to adopt the broad training approach and is now graduating the first 
teachers on the basis of a normal (and no longer a transitional) broad 
training curriculum. 


At the same time, however, the introduction of the combined training 
approach confronts teachers colleges with several important problems that 
remain to be solved. They include the following: 


1. The broad training curriculum is extremely overloaded. The need for 
preparing a qualified geography-biology teacher has unavoidably led to a 
huge range of study subjects (Table 1, see page 5). 


In the junior years the weekly load of lecture courses is 36 and 32 
hours, and in the senior years 30 hours (only the fifth year of the special 
curriculum of the Moscow State Pedagogic Institute named for Lenin pro- 
vides 23 hours a week). 


With such a lecture load, the time left to the student for independent 
work is of course very limited. If we assume a 10-hour study day, this 
leaves not more than 26 to 30 hours a week for independent work, in- 
cluding even part of Sunday. 


2. One additional year was rot sufficient to accommodate the time needed 
for the study of the greater number of special subjects that enter into the 
broad training program. It was therefore unavoidable that the number of 
lecture hours devoted to each discipline had to be reduced. This can be 
seen from Table 2. It shows that the reduction in the number of lecture 
hours affected all specialized disciplines, that geographic subjects "suf- 
fered" especially under the standard curriculum (reduction by one-fourth 

in the time allotted) and that under the individual curriculum of the Mos- 
cow State Pedagogic Institute named for Lenin the lecture time of both 
biology and geography subjects was reduced by one-fifth. 


(It should be noted that the reduction in the number of lecture hours 
affected only the specialized subjects. Social science disciplines (his- 
tory of the Soviet communist party, political economy, dialectical and 
historical materialism) remained unchanged, as did the general-education 
subjects (foreign language, special and physical training). As far as the 
pedagogic subjects are concerned, they were expanded, mainly in regard 
to teaching practice. The transfer of a large part of practical exercises 
in pedagogy, psychology and school hygiene to the school environment 
is to be welcomed.) 


It is quite evident that the reduction in the number of lecture hours 
required: 


(a) a review of the content of all courses from the point of view of 
eliminating as much as possible all secondary material and concentrating 
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attention on basic problems; 


(b) coordinating the program of various courses with a view to avoiding 
duplication. That work is far from finished. The practical introduction of 
a broad training program is still in its initial stage of mechanically com- 
bining two specializations. The problem is to transform the broad training 
program into an organic combination of specializations in which related 
disciplines would interpenetrate one another. That work is only beginning, 
and the Ministry of Education RSFSR is giving it too little attention; 


(c) the heavy reduction in the number of lecture hours requires an in- 
crease in students’ independent work and in such controls as laboratory 
work, consultations and colloquiums. 


Lectures should include problem material, uncover the logic of science 
and explain its laws. The study of factual material should be relegated to 
independent work with textbooks, teaching aids and laboratory equipment. 
(Under the new curriculum all specialized subjects include laboratory work .) 


3. Changes in teaching methods in the work of the teachers colleges are 
complicated by the following factors: 


(a) In the geographical disciplines no system of practical exercises 
similar to those in biology has been worked out. That problem is far from 
solved. A start has been made with the publication of teaching aids and 
textbooks for practical exercises in some disciplines, but these are only 
the first uncertain steps. 


(b) The increase in the amount of students' independent and laboratory 
work, especially under the tighter time budget, urgently poses the problem 
of publishing full-fledged textbooks and teaching aids designed for the 
time budget of teachers college students and the specific character of 
their training. Thus far there are virtually no geography textbooks and 
teaching aids of that type, and even in the biological disciplines many 
textbooks are too bulky and saturated with secondary material that cannot 
be accommodated within the framework of teachers college studies. Thus 
even the important problem of reorganizing teaching methods in the spe- 
clalized disciplines under a broad training program is far from solved and 
requires serious attention and a great deal of work. 


4. Problems of field practice under the broad training program. Neither 

a geography teacher nor a biology teacher can be properly trained without 

field practice. Under the former narrow training program the curriculum in 

the biology-chemistry specialization provided 19 weeks of field work, and 

in the geography specialization 18 weeks (1954 curriculum) (see Table Ill). 

With the introduction of the broad training program it was impossible me- 

chanically to combine the previous field-work schedules since a total of 

37 weeks could simply not be squeezed into a five-year program. As 

shown in the table, field work in various disciplines has been reduced by 
+36 « 





the following number of days from the 1954 curriculum: 


Standard Curriculum 
Curriculum of Moscow State 
Pedagogic Institute 


Zoology 3 days 7 days 
Botany n on n on 
Hydrology 2 2 
Meteorology 7 ” 

Geology 1 ° 
Geomorphology 2 " 

Agriculture . 21 

Plant physiology ¥s eliminated 
Field-work methods 9 17 days 
Integrated physical geography no change 14 days added 


The sharp differences between the standard curriculum of the Ministry 
of Education RSFSR and the individual curriculum of the Moscow State 
Pedagogic Institute are explained by the fact that the teaching staff of the 
institute considered it essential fundamentally to change the nature of in- 
tegrated physical geography field work. In view of the desire to achieve 
an organic combination with biology, the institute curriculum envisages in- 
tegrated physical geography field work with a large share of biogeography 
and the participation of biology teachers. Therefore the new curriculum 
allots 14 more days to that field program than the old study plan, the pro- 


gram being carried out at nearby field stations in the home oblasts or ad- 
joining oblasts. 


In the fifth year the curriculum of the Moscow State Pedagogic Institute 
leaves unchanged the distant field work program in economic geography de- 
signed to prepare the teacher for the senior level of the middle school. No 
matter how the problem is solved, it is clear that the content of field work 
must be revised to achieve maximum integration of its geography and biology 
aspects. This is stil! an open question requiring early solution. 


5. Problems in teaching practice. Quite a few difficulties arise in arrang- 
ing for teaching practice under the broad training program. 


The old system of training teachers in teachers colleges suffered from 
serious defects, especially with regard to teaching practice. Such practice 
actually began only in the third year, when students were granted one and 
a half months off from class work for that purpose. The three-week summer 
work program in children's camps, envisaged in the curriculum, was usually 
not carried out because the period allotted (after field work in July and 
August) and the short time available (one shift of the annual camp period) 
made it difficult to organize such a program. Even when it was organized, 
the lack of student preparation made itself known. During teaching practice 
in the third year, and then in the fourth year (also one and a half months), 
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students continued to carry a full class load and could not devote adequate 
attention to their teaching practice. In fact the courses in psychology and 
pedagogy did little to prepare them. 


The revision of the pedagogic disciplines, involving the transfer of 
virtually all practical exercises into the working schoolroom, and the allot- 
ment of more time to teaching practice and changes in its content must un- 
doubtedly be welcomed. Teachers college students are now systematically 
working in the schoolroom, starting from the second year of their study pro- 
gram. In the second and third years they each are assigned a "school day" 
on which they work with children as Pioneer group leaders, club advisers 
and teachers' assistants. In the fourth year they spend eight weeks in 
schools and in the fifth year three months (12 weeks). 


It is evident that alone the extension of time students spend in the 
schoolroom makes it possible to prepare the future teachers better for their 
work. At the same time, however, such an approach requires serious im- 
provement in the training of the student in various practical exercises, 
especially in his own specialized disciplines. Our students should be 
used to working in the school garden, preparing visual aids in g@ graphy 
and biology and should be able to lead excursions into open nature, fac- 
tories and collective farms. This is required by the polytechnical charac- 
ter of the middle schools and by the very subjects in which the student 
specializes. The practical training of students in that respect is still far 
from an adequate level. 


A serious problem is posed by the training of the future teacher for work 
in various types of schools. Until now most teachers colleges have striven 
to arrange for student teaching practice in a single school and, if possible, 
in a single class, both in the third and fourth years of study. Such a sys- 
tem had the advantage that the student teacher succeeded in getting to 
know his pupils well. Now that the period of teaching practice has been 
extended and the framework of work has been broadened, the prospect of hav- 
ing the student teach one class over a period of four years (from the second 
through the fifth year of study) seems especially attractive. But such an 
arrangement excludes the possibility of making the student teacher familiar 
with teaching methods in various types of schools and that cannot be re- 
garded as desirable. 


(To this should be added the problem of teaching practice in city schools 
and rural schools. Until recently most teachers colleges have used city 
schools for teaching practice, often overloading them with student teachers. 
It is of course simpler both from an organizational and methodological point 
of view to arrange teaching practice in that manner. However the greater 
part of teachers college graduates are placed in rural schools and it would 
seem essential to acquaint them with the specific character of country- 
school teaching while they are still student teachers. At the same time 
the size of rural schools is such, as a rule, as to enable them to accommo- 
date only a small! number of student teachers (four or five), which in turn 
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complicates the organization of teaching practice both from a methodological 
and a financial point of view (it is not at all easy to settle problems of 
placement during the teaching-practice period). The problem of organizing 
rural teaching practice is especially important for teachers colleges located 
in large cities.) 


The content of teaching practice and the nature of teaching methods 
require further improvement. The introduction of the broad training program 
requires that teaching practice include teaching and extracurricular activi- 
ties both in geography and in biology. A student teacher may be required 
to teach geography one day, and anatomy or botany the next day. This 
complicates in many ways both the selection of schools for student practice 
(requiring equal strength in both subjects) and the guidance of students in 
teaching methods on the part of the various departments of the teachers 
college. 


The latest draft directive of the Ministry of Education RSFSR regard- 
ing the organization of teaching practice envisages placing the supervision 
of the student teacher almost entirely in the hands of the regular school- 
teacher. This cannot be regarded as desirable for a number of reasons, 
including the existing work load on the teacher and the usually inadequate 
preparation of the teacher as regards practical exercises in his own special- 
ization (as evidenced by the work of the teacher refresher courses). While 
there may be something to be said for strengthening the elements of appren- 
ticeship in the teaching practice of fifth-year students, it seems to us en- 


tirely wrong to conceive complete independence for a fourth-year student 
just starting to teach and to give up all control over him or assistance from 
the institute. 


The broad training program has created new problems deriving from the 
very nature of geography as an instruction subject. 


Graduates of the Moscow State Pedagogic Institute named for Lenin 
who began to teach last semester had occasion to discover the comparative 
load of biology and geography courses. In their reports and at a conference 
at the end of the semester, all seventy students agreed that it was impos- 
sible to teach geography, especially economic geography in the schools. 
They noted that the volume of material in the biology courses made it pos- 
sible to present new material in a clear and interesting manner, enabling 
students to assimilate nearly all the material in class and allowing the 
teacher enough time to question four to five students about the previous 
lesson. In geography, on the other hand, the material is so tightly squeezed 
into the available time that the teacher is unable to check a sufficient num- 
ber of students on the previous lesson or to present new material in an in- 
teresting and meaningful manner and to assure assimilation by the pupils. 
ls it any wonder that geography is becoming a tiresome subject? The voice 
of the student teachers should be heeded on this question. They are, after 
all, the first broadly trained teachers with a good biology background and 
they can evaluate the true state of affairs in a dispassionate and objective 
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manner. 


6. The problem of labor education of students. The preparation of stu- 
dents for socially useful labor presents a serious demand upon the labor 
education aspect of the future teacher. The new curricula ignore the solu- 
tion of that problem; yet a solution is needed. It is quite inadequate to 
limit students' labor education to questions of self-service. Several teach- 
ers colleges use rather distinctive and interesting forms of labor education. 
At the Gorno-Altaysk Pedagogic Institute, for example, the students them- 
selves are building additional institute buildings; the Moscow State Peda- 
gogic Institute named for Lenin, under a contract with the state farm on 
which students do their field work, assisted in bringing in the farm's har- 
vest; biology students of the Moscow institute completely service their own 
agricultural and biological experiment station, and so forth. But nowhere 
is there a system of labor education designed to prepare future teachers for 
those fields in which they will have to organize the work of their pupils. 
And that is one of the chief conditions for achieving maximum effectiveness 
in teaching. We assume that this question also deserves attention, espe- 
cially since its solution should take account of the various types of schools 
in which the future teacher might teach. It seems to us desirable in this 
connection to take account also of the specific economic conditions of the 
oblast in which the given teachers college is situated and in which most 

of its graduates would take up teaching positions, Labor education in 
industrial areas, for example, should not limit itself to agricultural labor 
and should take account of leading industrial activities. Teachers colleges 
should organize an exchange of experience and work out a certain system 

of students' labor education in accordance with their specializations. 


7. The question of boarding schools. Article 3 of the Law on Strength- 
ening Ties Between School and Life notes that "with a view to strengthen- 
ing the role of society and assisting families in the upbringing of children" 
there should be an expansion of the network of boarding schools organized 
on the basis of the eight- and eleven-year general-education polytechnical 
schools with industrial training. 


In the RSFSR alone the number of students in boarding schools is ex- 
pected to more than double compared with the 1959 level and to reach 2.5 
million. The number of boarding schools in the RSFSR is expected to 
reach 5,000. 


The experience of the boarding schools shows that separation of teach- 
ing and upbringing produces extremely negative effects. Classroom teach- 
ers who exercise a certain amount of authority among their pupils turn out 
to be better suited for the upbringing of children than those who do not 
teach. It is natural that teachers of physics, biology and geography, being 
experienced in practical exercises and local-area studies, are best at or- 
ganizing extracurricular activities of students. The proper preparation of 
teachers for work in boarding schools is therefore a pressing problem. 
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This is not easy. In additionto being familiar with his own field of 
specialization and various other teaching fields (sports, music and so forth), 
the teacher also must be able to organize children's extracurricular activities, 
sports and so forth. 


In the fall of 1960 the geography-biology faculty of the Moscow State 
Pedagogic Institute named for Lenin created as an experiment a group of 
students specializing in the teaching of geography and in the upbringing of 
children in boarding schools. The drafting of a curriculum for this new 
specialization and the work of this experimental group may yield interesting 
results, which may lay the basis for yet another type of teacher training. 


8. The departments of teachers colleges. The successful solution of the 
problem of fundamentally revising the work of teachers colleges depends 
mainly on the teaching staffs in the colleges. 


The Soviet Union now has more than 200 teachers colleges, half of 
which (104) are in the RSFSR. Geography teachers are prepared by 33 
colleges in the RSFSR, six in Georgia, four in Kazakhstan, three each in 
Uzbekistan and Belorussia, two each in the Ukraine, Tadzhikistan and 
Turkmenia, and one each in Armenia, Azerbaydzhan, Moldavia, Lithuania 
and Estonia, or a total of six colleges (slightly more than 25 per cent of 
all teachers colleges). 


The great majority of biology-geography faculties of teachers colleges 
in the RSFSR are relatively small, with 100 to 250 students and usually 
two geography departments (physical and economic geography). Out of the 
thirty-odd teachers colleges that prepare geography teachers, the Moscow 
City Pedagogic Institute named for Potemkin has five departments, the 
Moscow Oblast Pedagogic Institute named for Krupskaya has four, the 
Moscow State Pedagogic Institute named for Lenin and the Leningrad City 
Pedagogic Institute named for Herzen have three each. Among the others 
there are 12 with two geography departments and 17 with one geography 
department. 


The geography teaching staffs of the teachers colleges of the RSFSR 
number 414 persons, including eight doctors of science, 204 candidates 
of science and 202 persons (48.9 per cent) without degrees. The situ- 
ation is even worse when it comes to titles: 10 professors, 119 docents 
and 285 (68.9 per cent) senior instructors and assistants. It should be 
borne in mind that three Moscow and Leningrad teachers colleges account 
for six of the eight doctors and seven of the ten professors. At the same 
time there are colleges that have only one or two candidates of science 
(for example, at Arkhangel'sk, Blagoveshchensk and Omsk). It means in 
essence that aside from the department heads the faculty has neither candi- 
date of science nor docent. 


Such a situation can hardly be considered normal. The situation is 
especially bad with regard to the teaching of geography-teachirfg methods. 
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In that field there are one doctor and one professor while 64 per cent of the 
methods teachers have no degree and 79 per cent have no titles. Most of 
the doctors are physical geographers, but even in that field half the instruc- 
tors have no degree. Among the economic geographers, 42 per cent have 
no candidate's degree and one has a doctor's degree. 


Such a situation has arisen because the instructors of teachers colleges 
lack normal conditions for research. On the one hand the tremendous teach- 
ing load, exceeding 800 to 900 hours a year, makes it impossible for them 
to devote sufficient time to research. The situation is made worse by the 
fact that in some small colleges instructors have to give courses that are 
rather remote from their specialization. On the other hand, the organization 
of the teaching process (field work ends at the end of July and the start of 
the school year is set for September 1) does not make it possible for them 
to carry on field work on which to base their research in geography. Physi- 
cal geographers suffer especially from this limitation and that may explain 
why more physical geographers than economic geographers lack degrees. 


The problem of research work by instructors of teachers colleges is a 
complex one and requires rapid solution. A solution should be sought along 
the following three lines: 


1. To organize students' field work so as to enable them to use the 
field data in research reports. The Leningrad City Pedagogic Institute 
named for Herzen has shown how that can be done. 


2. To expand the practice of attaching instructors of provincial teach- 
ers colleges to the large colleges and geographic institutions after having 
made it possible for such instructors to participate for one or two years in 
the field work of such strong teachers colleges. 


3. To strengthen experimental work in schools and on that basis to 
prepare candidate's dissertations concerning geography teaching methods. 
Along the same lines, finally, an effort should be made to stimulate research 
work by instructors in geography teaching methods in teachers colleges, a 
subject that is being almost completely ignored at the present time. 


An equally important question is the coordination of research by in- 
structors of teachers colleges. Following a report by V. L. Kotel'nikov, 
the Second Congress of the Geographical Society passed a resolution stat- 
ing: "The Academy of Pedagogic Sciences of the RSFSR should be asked 
to coordinate scientific research work in geography teaching methods." 
However this provision has not been implemented. As far as research in 
physical and economic geography is concerned, no one knows about it ex- 
cept the staff members of the given teachers college. It is not surprising, 
therefore, if some remote teachers colleges select research topics that 
cannot be supplied with local data. For example, some Siberian colleges 
are working on the regionalization of Poland or the physical geography of 
Bolivia. 


oi@« 





The small size of geography departments and the instructors' overload- 
ing with teaching and other commitments make it difficult for geographers 
in teachers colleges to raise their research capacities. In addition the 
smal! number of geography journals published in the Soviet Union limits the 
possibility of publication of the work of teachers college geographers. All 
this prevents young candidates from receiving the title of docent. 


It is to be hoped that in the next few years there will be an increase in 
the personnel of teachers colleges, including their biology-geography 
faculties. This is related to the fact that starting next year 50 per cent 
more students will be admitted to teachers colleges. In the RSFSR alone 
at least 3,000 students wil! be admitted to the first year of the biology- 
geography faculties. This, of course, will help to strengthen the depart- 
ments, but will not fully solve the problems of research work posed above. 


The problem of raising the research qualifications and scholarly titles 
of the geographers of teachers colleges is one of the fundamental, overdue 
questions requiring a thorough solution. 


Finally, the question of research work as well as the arrangement of 
teaching practice depends in many ways on the material base, the supply 
of teaching aids, geography nature-study plots and geography field stations. 
The material base of almost all teachers colleges is inadequate to meet the 
need of improving the quality of teacher training and the organization of 
research work. Many colleges even lack complete sets of maps designed 
for colleges, are inadequately supplied with published literature, have no 
film projection rooms and so forth. The material base of teachers colleges 
should be improved without further delay. This can be done not only by 
increasing funds for that purpose but also by organizing special workshops 
in the teachers colleges for the preparation of visual aids by the students 
themselves. 


Conclusions 


The foregoing makes it possible to draw the following conclusions: 


1. There has thus far been only a start in the revision of the work of 
teachers colleges in the light of the decisions of the 21st party congress 
and the Law on the Strengthening of Ties Between School and Life. The 
introduction of a broad training program is a correct measure and the pre- 
paration of combined geography-biology teachers has completely justified 
itself. 


2. The broad training faculties thus far have been simply mechanically 
combining the two specializations. The aimis to prepare a geography- 
biology teacher not by simply combining the two disciplines involved, but by 
developing ways of organically combining the two specializations. 


3. The introduction of the broad training approach and the revision of 
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the middle-schoo! program pose several serious problems in strengthening 
the political preparation of teachers and in improving field work and teaching 
practice. These problems require a rapid solution through coordination and 
joint efforts of the teachers colleges. 


4. The training of geography teachers cannot be improved in the absence 
of good textbooks and teaching aids for college geography courses. The 
most important teachers colleges and research groups of the Soviet Union 
should be mobilized to solve the textbook problem. 


5. Special attention should be given to the problem of preparing the 
future teacher for work in various types of schools, including the preparation 
of a geography teacher and child educator for boarding schools. 


6. Steps must be taken to improve conditions for research work in teach- 
ers colleges and to mobilize the strongest colleges and geographic research 
institutions of the Soviet Union for a solution of the problem of improving 
the theoretical and methods preparation of the young teachers. 


7. The question of the material base of teachers colleges also requires 
serious attention and should be solved both through increases in funds and 
through the creation of teaching-aid workshops in teachers colleges where 
the work and initiative of the students themselves could be utilized. 


8. The work of teachers colleges is closely linked to the status and to 
the position of geography education in middle schools. The ministries of 
education of the union republics should seek to interest more geographers in 
the teachers colleges in the solution of problems relating to the teaching of 
geography in middle schools. 


AN ATTEMPT TO DELIMIT CLIMATIC REGIONS ON THE BASIS OF THE 
MARCH OF PRECIPITATION 


By V. K. Chukreyev 


(From Izvestiya Vsesoyuznogo Geograficheskogo Obshchestva, No. 3, 1961, 
pp. 224-31) 





(Abstract: The author uses the annual march of precipitation as a basis 
for climatic regionalization of small areas. He finds that this method meets 
the requirement of using an index related directly to the circulation of the 
atmosphere and easily constructed from widely available precipitation data. 
He also holds that the march-of-precipitation method yields more precise 
regional boundaries than other methods. The author finds virtually complete 
agreement between his climatic regions and the regional units delimited by 
Soviet geobotanists .) 
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An appraisal! of the physical geography of an area usually begins with 
climatic description. This statement is justified by the importance of cli- 
mate in processes taking place on the earth's surface. Climatic description 
of an area requires use of data on the geography of climates, which studies 
the distribution of climatic conditions over the earth's surface, and the 
definition of climatic types and the delimitation of their territorial extent. 
B. P. Alisov bases his geography of climates on atmospheric circulation 
"as the climatic index that reflects most completely the sum of climate- 
forming factors" (Reference |, p. 4). The definition on that basis of 22 
climate types or 44 climate varieties then makes it possible to delimit 
climatic regions. 


Alisov's method, however, is inadequate for physical-geographic ap- 
praisals of small areas, such as small oblasts or large rayons, as is evi- 
dent from an examination of the results of using his method. For example, 
Alisov's Atlantic-European, or Atlantic-continental, region occupies an 
area extending between 45° and 62° North latitude, so that the combination 
of criteria adopted for that region can at best characterize only the broad 
zone as a whole and is not suitable for determining physical-geographic 
characteristics of smaller areas. The value of the method is determined not 
only by the delimitation of climatic regions but also by providing a basis for 
the climatic regionalization of small areas. It seems to me that this can be 
best done by finding an index that reflects most completely the sum of cli- 
mate-forming factors and at the same time is directly related to the circula- 
tion of the atmosphere. 


Another method, known as the "complex" method and proposed by Ye. 
Ye. Fedorov and A. |. Baranov, is used for climatic regionalization of the 
lowland of the European part of the USSR (10); within the above-mentioned 
Atlantic-European region, at least 20 climatic regions can be delimited for 
the European part of the USSR alone (not counting foreign countries) through 
the use of the complex method. 


The following three groups of phenomena are used in climatic regionali- 
zation by the complex method: (1) the radiation regime; (2) the circulation 
of the atmosphere; and (3) the conditions of the underlying surface. The 
complex interaction of these groups of phenomena produces local weather. 

In this method the conditions of the underlying surface are regarded as the 
primary source of the variability of climate because "differences, such as 
hills, forests, water bodies, markedly affect the repetitiveness of weather 
even under lowland conditions" (10, p. 213. The proximity of the isolines 
of various weather classes and types then determines the boundary between 
climatic regions. 


(Editor's note, S. G.: For a recent discussion of the complex method, 
see Paul E. Lydolph, "Fedorov's Complex Method in Climatology," Annals 
of the Association of American Geographers, Vol. 49, 1959, pp. 120-144.) 





Without disputing the value of the method as the first thoroughly grounded 
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Table 1 


Climatic Rayons of Leningrad and Adjoining Oblasts 


Number ar.d name of Basic characteristics of the march 
rayons by okrugs of warm-season precipitation 
Ladoga Okrug (September precipitation maximum) 








l Ladoga Gentle rise of precipitation curve from July to 
September 


la Interlacustrine Equal amounts of precipitation in July and August 
and sharp rise in September 


lb Onega Equal amounts of precipitation in July, August 
and September (or drop of curve in August) 


Primorskiy Okrug (August precipitation maximum) 





Vuoksi Very gentle precipitation curve from April to May, 
followed by sharp rise from May to June 


Luga Sharp rise from April to June. July amount 
exceeds June amount by 1-3 mm, and in 
sub-rayon 3a by 8-9 mm. 


June amount exceeds July's. In sub-rayon 4a, 
November exceeds October; in sub-rayon 4b, 
October exceeds September. 


Gentle curve through August. In sub-rayon 5a, 
August exceeds July by 2-4 mm; in sub-rayon 
5b, August exceeds September by 3 mm (else- 
where in the rayon by 8-20 mm). 

Gentle rise from June to August and sharp drop to 
September. In sub-rayon 6a, sharp increase 
from June to July (by 13-14 mm). 

Valday Okrug (July precipitation maximum) 


Pola River Equal amounts in July and August and sharp 
drop to September 


Msta July exceeds August by 1-3 mm. 


Seliger-Mologa July greatly exceeds August (by as much as 24 mm.) 
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Fig. 1. Map of Climatic Rayons of Leningrad, 
Pskov and Novgorod Oblasts (compiled by V. K. Chukreyev). 


| - Administrative boundaries IV - Climatic rayons: 


Il - Climatic okrugs: 1 - Ladoga Rayon 
2 - Vuoksi Rayon 
A - Ladoga Okrug 3 - Luga Rayon 
B - Primorskiy Okrug 4 - Neva Rayon 
V - Valday Okrug 5 - Syas' Rayon 
6 - Shelon' Rayon 
Ill - Vegetation zones: 7 - Pola River Rayon 
8 - Msta Rayon 
A - Middle taiga 9 - Seliger-Mologa Rayon 
B - Southern taiga 


V - Deciduous-spruce V - Meteorological stations 
forests 





attempt at climatic regionalization, one should point out a certain arbitrary 
quality in the boundaries of regions that lack well-defined concordance of 
weather-type isolines. Furthermore, an analysis of the concrete conditions 
of individual climatic regions shows substantial differences in the changes 
of climate elements and the conditions of the underlying surface that appar- 
ently could not be caught by the proposed method. For example, the region 
of Leningrad and the Great Lakes, which in its northeast section has mean 
annual temperatures of 2.7°to 3.0°C., 106 to 133 days with temperatures 
below -5°and a vegetation represented almost entirely by spruce and pine 
middle-taiga forest, has in its central and western parts mean annual temper- 
atures of 4° to 5°, 45 to 96 days with temperatures below -5° and a vege- 
tation consisting of southern-taiga coniferous and deciduous-coniferous 
forest. It is quite possible that these differences could not be detected be- 
cause of the smal| number of stations that could supply data needed for the 
method since the observations of only 69 stations were used for the entire 
European part of the USSR. The method is unsuitable for anyone who is 

not a specialized climatologist, not only because of its complexity but also 
because of the problem of obtaining the necessary data. Few stations of 

the USSR carry out all the observations needed for this method. 


Another disadvantage of this method, in my opinion, is the methodologic- 
ally incorrect approach of combining the climatic conditions of atmospheric 
circulation and the radiation regime with the general geographic conditions 
of the underlying surface for purposes of regionalization. It seems to me 
that climatic regionalization itself should characterize the given area (or 
underlying surface). 


In view of the foregoing, we can define the initial requirements for cli- 
matic regionalization of small areas as follows: (1) regionalization must be 
based on a climatological index related directly to the circulation of the at- 
mosphere; (2) the index should be a common index, i.e. all weather stations 
and posts should have data from which the index could be calculated; (3) the 
method of regionalization should be accessible to a broad range of researchers 
so that it can be used anywhere in the Soviet Union on the basis of available 
data and can be adapted to previously delimited climatic regions in areas with 
a sparse network of stations; (4) in such areas the necessary data could be 
obtained by additional station observations over a period of one or two years. 


At the same time such a method of climatic regionalization, based on 
climatological data, should as much as possible reflect the diversity of con- 
ditions of the earth's surface. 


In studying a large number of observations of the meteorological stations 
of Leningrad Oblast from the point of view of their meeting the above-mentioned 
requirements, | concluded that the character of the distribution of precipita- 
tion over time well reflects the interaction of air masses (including their trans- 
formation into a "local mass") and this interaction, which is determined by 
the conditions of atmospheric circulation, is interrelated with radiation and 
atmospheric pressure as well as with the conditions of the underlying surface. 
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Fig. 2. Annual march of precipitation in climatic 
rayons of Leningrad, Pskov and Novgorod oblasts. 


Vertical axis: Precipitation in mm. 
Horizontal axis: Months. 


Rayons: 
1 - Ladoga 6 - Shelon' 
2 - Vuoksi 7 - Pola River 
3 - Luga 8 - Msta 
4 - Neva 9 - Seliger-Mologa 
5 - Syas' 





At the same time the character of distribution of precipitation over the 
terrain, while determined basically by the biological moisture circulation (4), 
is also closely linked with the water regime of the soils as one of the factors 
of the biological circulation (2) and should therefore adequately reflect the 
biological conditions of the earth's surface. 


In climatic regionalization we can therefore use as an index the character 
of the distribution of precipitation in the course of the year according to long- 
term data. As an example of regionalization according to this method | have 
developed a climatic regionalization of Leningrad Oblast and adjoining areas. 


In analyzing the mean monthly precipitation data for Leningrad Oblast, 
we find that the meteorological stations can be divided into three groups, 
having their maximum precipitation in (1) July, (2) August and (3) September. 


If we trace the distribution of these stations on the map, we find that each 
group occupies a clearly defined area. The stations with a September precipi- 
tation maximum are found in the northeast part of the oblast; the stations with 
a July maximum in the southeast part of the oblast, and the stations with an 
August maximum in the rest of the oblast. The stability of this feature and 
its relationship to clearly defined areas make it possible to use that feature 
as the basis for the delimitation of climatic okrugs (Fig. 1). Accordingly | 
have divided the study area into climatic okrugs and rayons, of which the 
basic characteristics are listed in Table 1 (see p. 22). 


The distribution of the mean monthly amounts of precipitation for the 
period of observations from 1891 to 1935 is shown in the graphs of Fig. 2 
(see p. 26). 


The above materia! enables us to draw the following conclusions: 


1. Climatic regionalization based on the annual march of precipitation 
makes it possible to delimit the boundaries of climatic regions with an ac- 
curacy determined by the density of the network of meteorological stations, 
i.e. with a maximum degree of accuracy. 


2. The delimited climatic regions are generally separated by watersheds. 
This is related to the calculation of the water balance by hydrological! basins 
and confirms the statement of A. |. Voyeykov, expressed in the brief formula 
"rivers are the product of climate." It also makes it possible to draw more 
exact boundaries in areas with a sparse network of meteorological stations. 


If the distribution of precipitation is examined for individual years, it 
becomes clear that the delimited climatic okrugs and rayons retain their 
long-term characteristics in some years (Fig. 3a) while showing consider- 
able deviations in other years (Fig. 3b, see p. 28). 


An analysis of the march of precipitation for each year makes it possible 
to establish a relationship between the march of precipitation and the move- 
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Fig. 3 Annual march of precipitation at some meteorological stations. 
Left-hand graph (3a) shows data for 1916. 
Right-hand graph (3b) shows data for 1915. 


Vertical axis: Precipitation in mm. 
Horizontal axis: Months. 


Stations: Primorskiy climatic okrug: 1 - Leningrad 
2 - Nikolayevskoye 


Valday climatic okrug: 3 - Valday 
4 - Grigorovo 


Ladoga climatic okrug: 5 - Sviritsa 





ment and transformation of air masses and to determine the specific charac- 
ter of these phenomena for each climatic rayon and for each climatic okrug 

as awhole. Changes in the amount of precipitation for several years (Fig. 4) 
at three stations of the Primorskiy climatic okrug show a drop in the amount 
from 1912 to 1914 while the two other stations show either a gentle rise 
during that period (Ladoga climatic okrug) or a sharp rise in 1913 and a 

drop in 1914 (Valday climatic okrug). 








1914 1915 1916 Cpednee 
~ 9899-1995 


Fig. 4. Changes in annual amounts of precipitation in 
1911-16 at some meteorological stations. 


Vertical axis: Precipitation in mm. 
Horizontal axis: Years 


(Horizontal lines in graph represent mean annual precipitation during period 
1891-1935) 


Stations: Primorskiy climatic okrug 
1 - Leningrad 
2 - Nikolayevskoye 
3 - Gdov 
Valday climatic okrug: 4 - Valday 
Ladoga climatic okrug: 5 - Sviritsa 


In conclusion we list the characteristics of some meteorological elements 
in the climatic rayons (Table 2, p. 25). 


The data in Table 2 show the relative severity and continentality of the 
climate of the Ladoga and Valday okrugs. Attention should be drawn to the 
stability of the temperature observations and of the mean monthly absolute 
humidity ofijthe air of all stations included for the computation of the mean 
data of each climatic rayon. 


A problem naturally arises concerning the relationship between the de- 
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limited climatic okrugs and rayons and the types of vegetation cover. That 
problem which makes up an important part of the work in the study of local 
climate (8, 9), has in principle been solved positively as a general geo- 
graphic law (7). 


In comparing the boundaries of our climatic okrugs with the vegetation 
belts of the European-Siberian sub-oblast of dark coniferous forests, de- 
fined in the geobotanical regionalization of the USSR (3), we noted that the 
Ladoga climatic okrug corresponded to the belt of green-moss-and-dark- 
conifer forests, the Primorskiy climatic okrug to the second-order belt of 
leafy-and-herbaceous forests and the Valday climatic okrug to the second- 
order belt of leafy-and-shrubby forests. The only exception was the Pskov- 
Staraya Russa vegetation okrug No. 76, which according to our regionali- 
zation should be part of the belt of leafy-and-herbaceous forests. 


In the most recent vegetation map of the European part of the USSR (5), 
the names of the vegetation belts have been changed, but the belts still 
correspond to our climatic okrugs. The Ladoga climatic okrug corresponds 
to the middle taiga belt with middle-taiga spruce and pine forests the Pri- 
morskiy climatic okrug to the southern taiga belt with southern-taiga spruce 
and pine forests, and the Valday climatic okrug to the belt of deciduous- 
dark conifer (mixed) forests. The lack of correspondence refers to two of 
our climatic rayons (Luga and Shelon'), which in the geobotanical regionali- 
zation are part of the deciduous-dark conifer forests, but under a strict sys- 
tem of climate-vegetation agreement would have to be assigned to the south- 
ern taiga belt. It seems to me that it is a little early to make a general 
statement about necessary agreement or lack of agreement between climatic 
okrugs and vegetation belts since the geobotanists lack direct evidence for 
the delimitation of the Pskov-Staraya Russa vegetation okrug No. 76 in 
view of the absence of contemporary deciduous-spruce forests in the area. 
At the same time the climatic regional units should also be tested for pos- 
sible changes in boundaries. Such an analysis based on the march of pre- 
cipitation may yield a positive answer to this question despite the short du- 
ration of the period of observations. In any case there is no doubt that the 
climatic okrugs correspond to the contemporary (existing) distribution of the 
vegetation cover within our study area. 


In view of the novelty of the possibility of delimiting climatic regions 
on the basis of the march of precipitation, the following statements are 
submitted for discussion: 


1. The biological moisture circulation, which makes up the basis of the 
water balance in both inflow and outflow, has a certain effect on the processes 
of rain formation in both moving air masses and air masses that are trans- 
formed into local masses. The intensity with which a moving air mass is 
transformed into a local mass is also determined by the biological moisture 
circulation. 


2. The character of the distribution of precipitation over time reflects 
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the interaction of air masses (including their transformation into local masses). 
This interaction is determined by the conditions of the circulation of the at- 
mosphere and at the same time is interrelated with radiation and atmospheric 
pressure as well as with the conditions of the underlying surface. 


3. Climatic regionalization based on the march of precipitation makes 
it possible to delimit regional boundaries with maximum accuracy . 


4. The delimited climatic regions clearly reflect the characteristics of 
the area (underlying surface) in terms of the basic meteorological elements 
and generally correspond to river basins. 


5. The delimited climatic okrugs clearly correspond to contemporary 
zonal types (oblasts, belts) of the vegetation cover (11). 
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THE VOLGA-BALTIC WATERWAY 
By V. Ya. Rom 


(From Geografiya v shkole, 1961, No. 5, pp. 5-13) 





(Abstract: The article traces the history of waterway connections be- 
tween the Volga River and the Baltic Sea, describes the reconstruction of 
the Mariinsk canal system into a new Volga-Baltic deep-water route and 
analyzes the expected changes in freight traffic and the transport geography 
of the northwestern part of European Russia.) 


Let us imagine that the modern, electrified, double-track Trans-Siber- 
ian Railroad consisted along some stretch between the Urals and Novosibirsk 
of a single-track, narrow-gauge line served by slow, low-powered steam 
locomotives pulling a few small cars. That is approximately the picture that 
will still confront observers for about three years in one of the key sectors 
of the Soviet waterway system. The deep reservoirs along the upper Volga 
enable large |lake-going vessels to navigate without interruption in both di- 
rections. To the north and to the west of Lake Onega lie the White Se- 
Baltic waterway and the reconstructed Svir' River leading to Leningrad. 

But in order to travel! from the Volga to Belomorsk or Leningrad, ships must 
pass through the section between the Rybinsk Reservoir and Lake Onega, the 
old Mariinka, where progress is slowed (especially near Lake Onega) by a 
chain of countless small wooden locks where vessels are obliged to wait 
many hours for passage. In order to put an end to that situation a new Volga- 
Baltic waterway is now under construction, either next to or, in some cases, 
along the old Mariinka. 


Transport links between the Volga River and the Baltic Sea that existed 
as early as the heyday of Novgorod in the 13th century consisted at first 
of portages. The establishment of St. Petersburg as the capital of the Rus- 
sian state and the transfer to St. Petersburg of nearly all the foreign trade 
could be made effective only by replacing the old portages by suitable water- 
way connections with the Volga River, which was then the principal transport 
artery of the huge state. The first such waterway, the Vyshnevolotsk route, 
linking the Volga at the city of Tver' (via the rivers Tvertsa, Msta, Volkhov 
and Neva) with St. Petersburg, had many disadvantages (shallow depth and 
limitation of one-way traffic because of rapids on the Msta River). Subse- 
quently two additional waterways -- the Tikhvin and Marlinsk systems -- 
were therefore built. 


The larger size of the locks and the larger volume of the streams -- the 
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Sheksna, Kovzha and Vytegra rivers -- made it possible for the first time to 
use steam power on the Mariinsk system. (At first the principal kinds of 
motive force on the Mariinka were haulers and horses. In some years, when 
anthrax epidemics caused heavy losses among horses, traffic along the system 
was virtually halted. The first steamboats on the Mariinka were chain tugs 
pulling themselves upstream along a chain laid on the bottom of the Sheksna 
River. Chain tugs also operated on the Svir' River .) After the introduction of 
steam boats the Mariinsk waterway was able to compete with the railroads that 
had been built in the direction of St. Petersburg. The Tikhvin and Vyshne- 
volotsk systems virtually ceased to exist as transport routes between the Volga 
and the Baltic and were used only for logging. That would also have been the 
fate of the Mariinsk system if it had not been reconstructed. In the last cen- 
tury by-pass canals were built around Lake Beloye and Lake Onega (there is 

a local saying that Lake Beloye is not a sea, but navigating over it is a lot 

of trouble; frequent storms on the lake, as well as on lakes Onega and Ladoga, 
have sunk many ships); small locks and multi-chamber locks were replaced by 
larger single-chamber locks; sharp river bends were straightened, and dams 
were built in the stretches of rapids and falls along the Sheksna River. This 
made it possible to shorten the time required for the movement of goods to St. 
Petersburg, to increase the size of vessels and to reduce transport costs. 

The principal direction of freight traffic along the system was from Rybinsk to 
St. Petersburg, and the principal goods were grain and wood. 


The existence of the Mariinsk system had a tremendous influence on the 
economic development of the riverine regions. There was an early develop- 
ment of capitalist relationships; there was a higher population density as the 
labor force was attracted by higher and more stable earnings (in addition to 
work on river barges, on the locks and in haulage, many peasants were em- 
ployed in lumber camps and in logging, while the hiring of horses for boat 
haulage was a profitable secondary business for peasants who owned horses). 
The possiblity of delivering agricultural products by water route influenced 
the intensification of agricultural production and changed its specialization. 
Woodworking and buttermaking as well as the building of wooden vessels 
developed along the waterway system. The growth and development of the 
cities of Vytegra, Cherepovets and Rybinsk was also to a large extent pro- 
moted by the Mariinsk system (Fig. 1. p. 34). 


Despite the fact that the Mariinsk system was the peak of pre-revolution- 
ary waterway construction in Russia, it was inadequate to insure the princi- 
pal aim of water transportation -- the creation of through traffic between the 
lower reaches of the Volga River and the Baltic Sea. There was a special 
Mariinsk fleet of vessels, and goods had to be transshipped from the Volga 
barges to the Mariinsk barges. Although the Soviet regime repaired the 
Mariinsk system along the old lines after damage suffered during the civil 
war, the need for a radical revamping of the Volga-Baltic waterway link soon 
became evident. 


During the period of initial industrialization, the development of freight 
traffic along the Mariinsk system was hampered by the small size of canals 
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Fig. 1. Orientation map of Volga-Baltic waterway connections 





and locks, by the inadequate depth of the waterway, and hence by the ex- 
tremely slow movement of the small barges and a high transport cost. 


Dredging operations and increases in the size of locks did not solve, but 
merely postponed the solution of the basic probiem of creating a major Volga- 
Baltic waterway. A reconstruction of the Mariinka was economically not feas- 
ible. It was far more advantageous to build a new waterway without the prin- 
cipal handicaps of the old system. 


The Volga-Baltic waterway was envisaged as a major link in a unified 
deep-water transport system linking all the peripheral seas of the European 
part of the USSR. The project of the new Volga-Baltic waterway was there- 
fore supposed to be part of the over-all plan for a fundamental transformation 
of the Soviet Union's major waterways. 


This ambitious plan envisaged the integrated attainment of several ob- 
jectives. The power supply of several regions was to be improved through 
the construction of hydroelectric stations, and the largest stations, on the 
Volga River, were to become a key link between the various regional power 
grids to form a unified power grid for the European part of the Soviet Union. 


Work on the project of the new Volga-Baltic waterway began in 1933. 
The three old water connections between the Volga and the Baltic were 
studied anew. The Mariinsk system was found the most economical. An 
artificial waterway along the Mariinsk route involved the smallest differences 
in level (the Vyshnevolotsk system would have required 15 locks, the Tikhvin 
route 16 locks, and the Mariinsk waterway required only half as many). The 
new alignment of the Mariinsk system would have been somewhat longer than 
the new Tikhvin route for traffic going to Leningrad, but shorter for traffic 
going toward the Baltic-White Sea Canal. Moreover the rebuilding of the 
Svir' River route and the planned construction of the Rybinsk hydroelectric 
station and reservoir on the lower Sheksna River would have supplied a large 
part of the new Mariinsk waterway. 


The Mariinsk route of the Volga-Baltic link was finally approved in 1940. 
Construction began in the same year but was interrupted by the war. During 
the war the old Mariinsk system was used to supply Soviet troops at Lenin- 
grad and to evacuate industrial equipment and population from Leningrad Oblast. 


After the war construction of the new waterway was put off several times. 
The system was slightly modernized -- the locks were electrified, and a new 
tug fleet was built, but these were temporary measures. Large river tankers 
were barely able to slip into the wooden locks while a line of other vessels 
waited their turn. Even now the Mariinka consists of 40 locks, including 
34 made of wood. 


Freight traffic proceeds as follows along the route: Goods are carried in 
new lake barges from Rybinsk to Cherepovets. There goods are transferred 
to special Mariinsk barges that are assembled into caravans pulled by tugs 


o Ba 





along the Sheksna River to the Lake Beloye Canal. The barges usually pass 
through the canal one by one. Having been again assembled into a caravan, 
they proceed along the Kovzha River. There the locks start. At each lock 
the caravan must be broken up, and each barge passes separately through each 
lock. Then barges are again assembled into caravans for passage along the 
Novo-Mariinsk, or Kamennyy (Rock), Canal which has been cut through rock 
across the watershed. Then begins the Vytegra River, which is the most 
complicated and difficult section of the system. At the village of Devyatiny, 
the locks follow one after another in the form of a huge stairway descending 
along a deep slit dug into a steep hillside. The sections between locks are 
short, and the barges are pulled from lock to lock by smal! motor boats or even 
canal-side tractors instead of the regular tugs. For a whole day the barges 
move along the canal, wait their turn at the lock gates and pass through the 
locks. A pedestrian makes better time along this part of the Mariinka than 
the vessels, and passengers going as far as the town of Vytegra usually get 
off the steamer at Devyatiny and continue by bus to town. The steamer reaches 
Vytegra a few hours later. At Vytegra begins a deep-water route, along which 
goods can again move in larger barges. The barge caravans must be formed 
and reformed as many as 14 times, with changes in motive power, and re- 
quire 20 to 25 days for the trip from Cherepovets to Leningrad. This greatly 
increases transport costs compared with the railroads (in 1954 the cost of 
one ton-kilometer on motor barges of the Mariinsk system was about 35 ko- 
pecks, on barges assembled into caravans 12 kopecks, and on the railroads 

4 kopecks). 


The absence of a suitable waterway results in the fact that 90 per cent 


of the goods destined for the Northwest along the Volga River are transferred 
to the railroad at Rybinsk and Yaroslav!, and only 10 per cent proceed along 
the Mariinsk system. In the opposite direction large amounts of northern wood, 
apatite concentrate and iron ore from the Kola Peninsula move by railroad para- 
llel to waterways, avoiding the Mariinka. 


According to the original pre-war project, the entire system was to have 
been built at the same time after traffic on the Mariinka had been shut off. 
Subsequently it was decided instead to shut off individual sections of the 
old waterway as new sections were being built and thus to preserve traffic 
along the old route during the entire period of construction. The new route 
under construction crosses a watershed with a steep northern slope (on the 
Onega side) and a gentle southern slope on the Volga side). Until recently 
nine locks were planned along the new route -- seven on the northern slope 
and two on the southern. This was further reduced by a change in the pro- 
ject in 1960, and now only seven new locks (forming part of five hydraulic 
complexes) will replace the dozens of old installations. 


What wil! the new Volga-Baltic waterway be like? 
Not far from Cherepovets, where the Northern Railroad crosses the 
Sheksna River, a dam will be laid across the river, forming a reservoir 225 


kilometers long and to be known as the Cherepovets Sea. The reservoir will 
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occupy not only the entire section of the Sheksna valley that was not flooded 
by the filling of the Rybinsk Reservoir (the Sheksna River will disappear), 
but, having raised the level of Lake Beloye and absorbed that body of water, 
will extend to the watershed. The Cherepovets Sea will provide head for an 
80 ,000-kilowatt hydroelectric station. It will be powered by an unusual 
hydro plant. Usually turbines and generators are mounted vertically in a spe- 
cia! power house. The Cherepovets hydro station will have no power house. 
The turbines and generators will be installed directly in the dam. For the 
first time in hydroelectric construction practice, capsule-type turbines will 
be installed horizontally. The generator will be mounted directly in the tur- 
bine chamber, and the entire unit will be under water. This will make it pos- 
sible to increase considerably the intake of the turbines and their generating 
capacity. 


Having passed through the lock of the Cherepovets dam, a ship will! be 
able to move without further hindrance along the entire Cherepovets Sea to 
the watershed. On the northern slope it will have to descend through six 
locks: at the watershed will be the Pakhomov complex, with a lock and a 
reservoir 19 kilometers long; it will be followed below by the Novinki com- 
plex, with one lock and a smal! 500-kilowatt hydro station; finally at the 
town of Vytegra, near Lake Onega, will be the Vytegra complex, with a lock 
and a 1,000-kilowatt hydro station. The Novinki, Belousovka and Vytegra 
complexes will also form small reservoirs. 


Compared with the old single-story log-cabin types of locks, the new locks 
will be multi-story concrete buildings, comparable in size to the locks along 


the Volga-Don Canal. The locks will be equipped with the latest remote 
control devices. 


In addition to the above-mentioned installations, there will be a Kovzha 
complex off the main waterway, with a reservoir supplying water to the water- 
shed section of the system. A highway will run parallel to the canal. New 
settlements wil! be built around the hydro-complexes. 


The creation of a new major waterway raises many questions of a geo- 
graphical character. Wil! the new waterway handle much more traffic than 
the old system? Wil! the new waterway have significant influence on traffic 
along the major waterways of the Soviet Union? To what extent is the new 
waterway likely to affect the development and distribution of production in 
riverine regions? What will be the radius of influence of the new water route 
on the nation's economy? 


First of all, it must be emphasized that the creation of a new Volga- 
Baltic link will result in a single, deep-water transport artery from the Baltic 
and White Seas to Astrakhan' and Rostov, to the Urals and Moscow, witha 
total length of 6,300 kilometers, suitable for 5,000-ton vessels. Depths 
of at least 3.5 meters will be guaranteed over the greater part of the waterway. 


This will eliminate the need for having special barges along the Mariinsk 
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system. The same type of barge will be used along the Volga and the Volga- 
Baltic waterway. Furthermore the speed of the barges will increase and the 
traffic schedule will be speeded. While it now takes tug-driven barges 
nearly a month to travel from the Volga to Leningrad, the new waterway will 
reduce the time required to 9-10 days for tug-driven barges and to 4-5 days 
for self-propelled barges as seven locks along the Volga-Baltic route and 

two more locks along the Svir' River will replace the previous 40-odd wooden 
locks. 


Self-propelled barges suitable for navigation through reservoirs will 
become the principal type of vessel. Such barges are not hampered by oc- 
casional storms on lakes Beloye, Onega and Ladoga, and there will no longer 
be a need for the protected by-pass canals used by the smaller barges to 
avoid the lakes. 


The transport cost along the water route wil! be cut by five times and 
will be one-third of the railroad freight rates. The capital investment in 
the Volga-Baltic waterway is expected to be recovered within eight to nine 
years. 


All these factors will result ina sharp traffic increase along the Volga- 
Baltic route. Alone in the very first years after completion of the waterway, 
it is expected to handle 10 million tons a year compared with the present 
traffic of slightly more than 1.5 million tons. And since the Volga-Baltic 
route will be part of the over-all waterways system, traffic is also expected 
to increase on the Svir' and Neva rivers and on the Baltic-White Sea Canal, 


as well as on the Volga, the Moscow-Volga Canal and even the Kama, the 
Volga-Don Canal and other waterways. This is quite understandable in view 
of the fact that freight traffic from the Volga-Baltic system is connected with 
other water routes. 


Just as the construction of the Baltic-White Sea Canal and the Svir' 
River and upper Volga reservoirs predetermined the direction of and prepared 
conditions for the transformation of the Volga-Baltic waterway, so the con- 
struction of the Volga-Baltic route will in turn constitute a major preliminary 
stage for the transformation of the Northern Dvina waterway system (linking 
the Sheksna River with Lake Kubeno, which gives rise to the Sukhona River). 
This waterway, dating also from the last century, is now obsolete. Locks 
and canals along the route are even smaller than the installations along the 
Mariinsk system. The Cherepovets Sea will fill the old Northern Dvina Canal 
at the Toporni landing and in the future two new, large locks will replace the 
present six small locks along the Northern Dvina system. The present plan 
is to build an upper Sukhona hydro-complex and to divert the waters of Lake 
Kubeno and of the upper Sukhona River into the Cherepovets reservoir and 
on to the Volga River (an additional volume of 3.54 cubic kilometers a year). 
(The additional volume of water to be diverted through the Northern Dvina 
system will be especially important for the hydroelectric stations along the 
upper Volga, which wil! not have the benefit of the additional transfer of 
water planned through the diversion of the Pechora and Vychegda rivers to 
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The geography of transportation after completion of the new 
Volga-Baltic route. (Legend translated on adjoining page) 





Legend for Fig. 4 (opposite page): 
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Railroads whose freight traffic is expected to decrease after completion 
of the new Volga-Baltic waterway 


Railroads that wil! feed freight to the new Volga-Baltic route 


Superphosphate plants that will receive apatite via the Volga-Baltic 
waterway 


Cities that will receive steel from the Cherepovets plant by water routes 





the Volga through the Kama River.) The diversion through the Northern Dvina 
system will allow the Cherepovets hydro station and the upper Volga stations 
to generate an additional 700 million kilowatt-hours a year. After construc- 
tion of the upper Sukhona and Velikiy Ustyug hydro-complexes, the waterway 
along the Northern Dvina system, the Sukhona River and the Northern Dvina 
River will be deepened and become part of the over-all deep-water waterway 
system of the European part of the USSR. This will further add to the in- 
crease in freight traffic expected along the Volga-Baltic route. 


The geographic situation of the Volga-Baltic system is distinctive in the 
sense that it links old industrial areas of the Center and Leningrad with un- 
developed northern regions. The creation of a major waterway able to carry 
bulk goods may spur the development of mining industries in the North. The 
construction of the water system led to the building of many industrial enter- 
prises (cement and concrete factories, sawmills, quarries of building mater- 
ials). The Volga-Baltic system will have even greater influence on the eco- 
nomic development of surrounding areas. 


The new water route will play a major role in supplying Leningrad, which 
is expected to become one of the Soviet Union's main river ports. Grain, 
which before the revolution reached St. Petersburg along the Mariinsk sys- 
tem in large amounts (500,000 tons a year), is again expected to arrive in 
even larger amounts (600,000 tons a year) along the new Volga-Baltic route. 
Leningrad is also expected to receive such commodities as petroleum, salt, 
cotton fiber, potash, wood and building materials by water. 


The Volga-Baltic route is also expected to play a major role in lowering 
production costs at the Cherepovets steel plant and make it an economical 
enterprise. The plant is expected to receive by water a large part of its iron 
ore from the Kola Peninsula and Karelia and send out steel by water to Lenin- 
grad, Gor'kiy, Yaroslavi' and Moscow. 


If we envisage the future structure of freight traffic along the Volga- 
Baltic route (Fig. 4, pp. 40, 41), its influence on the economy of many 
regions of the Soviet Union will become clear. 


About 2 million tons of wood and wood products will be shipped each 
year from Karelia and Vologda Oblast to the Center, the upper Volga and the 
Donets Basin. Most of the wood will be shipped in barges rather than in the 
form of rafts, and many sawmills and woodworking plants are expected to 
rise along the Volga-Baltic route. Shipments of northern lumber by railroad are 
expected to decrease sharply, as will shipments of wood from Siberia to 
the European part of the USSR (which now clog the railroads of the Urals). 


Grain from Siberia, the middle Volga and the Kama area is expected to 
move along the Volga-Baltic route not only to Leningrad, but to Karelia, 
Estonia and the Kola Peninsula. 


Shipments of apatite concentrate by water result in important savings 
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and the Khibiny concentrate wil! therefore move over the Baltic-White Sea 
and Volga-Baltic waterways to nearly all the superphosphate plants of the 
Soviet Union (the concentrate is used as an additive even in the eastern 
plants). 


Crude oi! from the Second Baku wil! move to the Northwest by tanker 
barges instead of by railroad (at the present time only 3 per cent of the oil 
moves by water). Other commodities that are expected to move over the 
Volga-Baltic route are pyrites from Sverdlovsk Oblast to sulphuric acid plants 
of the Baltic region, potash from Solikamsk to the fields of the northern and 
northwestern oblasts, and Baskunchak salt to the cities of those oblasts. 


After reconstruction of the Northern Dvina waterway, Pechora coal and 
lumber from Komi ASSR_ and Arkhangel'sk oblasts will be added to the 
freight traffic of the Volga-Baltic system. 


Many of these goods wil! have to be carried by railroad to the nearest 
water terminal. Smooth organization of combined water-and-rail hauls will 
therefore assume importance after the completion of the Volga-Baltic route. 
This will require the reconstruction of railroad approaches and storage facil- 
ities at river terminals. 


The Volga-Baltic system will have an indirect effect on shipbuilding 
and harbor improvement . The increase in traffic will require expansion of 
the barge fleet and construction of additional loading and unloading equip- 
ment in the ports of Cherepovets, Belomorsk, Leningrad, Kandalaksha, 


Moscow, Perm', Ust'-Donetsk and others. 


The new waterway wil! bring the undeveloped northern regions closer to 
the industrial areas, promote mineral production in the Kola Peninsula, in 
Karelia and Vologda Oblast, strengthen the lumber and woodworking indus- 
tries in those areas, improve the economic-geographic situation of Chere- 
povets and transform Leningrad into a major river port. 


The new waterway wil! complete the creation of a deep-water transport 
system linking the principal seas bordering the European part of the USSR 
and provide the prerequisite for further expansion. It will also ease the load 
on the railroads of the Northwest and of many other regions of the RSFSR. 


The new hydroelectric stations will help to strengthen the power supply 
of those rayons of Vologda Oblast that adjoin the new waterway. 


The Volga-Baltic waterway will become an attractive passenger route 
for tourists traveling from Moscow to Leningrad through picturesque sections 
of the North and Northwest. 





ON THE QUESTION OF IRON AND STEEL PLANT LOCATION 
IN KAZAKHSTAN 


By M. S. Buyanovskiy 


(From Izvestiya Akademii Nauk SSSR, seriya geograficheskaya, 1961, 
pp. 66~/6) 





(Abstract: Among the iron-ore deposits of Kazakhstan, current attention 
is focused on the deposits of central Kazakhstan, as a raw-material source 
for the Karaganda stee| plant, and on the Kustanay deposits, as an ore sup- 
ply source for the steel plants of the southern Urals. The author discusses 
the potential utilization of a third iron-ore area situated on the north shore 
of the Aral Sea.) 


The Karaganda iron and steel plant, under construction at the railroad 
station of Solonichki, south of Temir-Tau, occupies a prominent place 
among the projects of the seven-year plan. At its full designed capacity 
(by 1965) this plant will be one of the largest in the country. The first 
blast furnace, producing the first pig iron ever produced in Kazakhstan, be- 
gan operations in the summer of 1960 (Editor's note, S.G.: The second 
blast furnace was completed in 1961). Previously steel production and 
iron-ore mining were very poorly developed in Kazakhstan, corresponding 
neither to the rich raw-material resources of the republic, nor to its growing 
role in the Soviet economy, nor to its rather favorable geographical location 
from the point of view of iron and steel development. 


In recent years jarge iron-ore deposits have been discovered in various 
parts of Kazakhstan, totaling more than 15 billion tons of reserves (almost 
one-fifth of the nation's total reserves). 


Most of the iron ore of Kazakhstan is found in three principal areas -- 
the Kustanay area, the Karaganda area and the Aral Sea area. The rela- 
tive importance of these areas is shown in Table 1, (see p.45). 


In recent times most of the attention has been concentrated on the Kara- 
ganda area, which serves as raw-material base for the Karaganda plant, and 
especially on the Kustanay area, which accounts for the predominant part of 
the republic's iron-ore reserves. 


The Aral Sea area, with over-all reserves of 1,401 million tons has 
thus far remained in the shadow. Not once has anyone raised the question 
of utilizing its reserves in the near future despite the fact that in terms of 
reserves it is one of the world's largest and in geographical location it has 
several advantages over the other areas. 


According to the Economics Institute of the Academy of Sciences Kazakh 
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SSR, iron and stee! consumption in Kazakhstan in the next ten to fifteen years 
is expected to rise to 6 million tons (Martishkin, 1959, p. 16). In addition, 
about the same amount wil! be needed by Central Asia, which lacks a major 
iron and steel producer of its own. Finally, Afganistan and China (Sinkiang) 
are expected to need increasing amounts of iron and steel, and their needs 
would be most effectively met by neighboring Kazakhstan. 


Table 1 
Reserves of Principal lron-ore Areas of Kazakhstan 


(as of January 1, 1960; in million tons) 


A+B+C, y y A+B+C,+C5 


Kustanay area 5,281.8 83. : .7 12,993.7 
Karaganda area 409.5 

Aral Sea area 677.3 

Others 


Total 6,998.0 100.0 8,277.2 100.0 15,275.2 100. 


The construction of a large iron and steel plant always involves the con- 
struction of a large new town or expansion of an old urban center. Magnitogorsk, 
which arose thirty years ago in connection with the construction of its iron and 
steel plant, now has 300,000 inhabitants. Consequently the question of 
building a large iron and steel plant involves not simply the smelting of metal 
at the lowest cost but also the construction of a new city. 


The Karaganda plant is based on the iron ore of central Kazakhstan and 
the near-by Karaganda coking coal. The favorable location of raw materials 
will make possible the production of one of the cheapest pig irons of the 
Soviet Union. 


The rich reserves of Kustanay Oblast include two types of ores -- easily 
enriched magnetites and phosphoric limonites. The most important commercial 
ore is the magnetite of the Sokolovka, Sarbay and Kachar deposits, whose 
beneficiation is very simple. But this type of ore accounts for only 19 per 
cent of the total Kazakhstan reserves. The magnetite deposits are 300 to 
350 km. from the Chelyabinsk and Magnitogorsk plants and should be re- 
garded as the principal ore base for the southern Urals (Nemchinov, 1958, 

p. 36). 


The predominant part of the Kustanay reserves is made up of the relatively 
lower-grade phosphoric limonites of the Lisakovka and Ayat' deposits. These 
huge reserves can be used not only for the southern Urals plants but for sev- 
eral additional new iron and steel plants. The Lisakovka deposit alone could 
supply two or three large new plants (Brodskiy, 1958). 
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By 1965 the iron ore deposits of Kazakhstan are expected to furnish 11.6 
per cent of the total dressed-ore output of the USSR. The ore will go to 
Magnitogorsk, Chelyabinsk and Novotroitsk, as well as to Nizhniy Tagil 
pending completion of the new Kachkanar iron-ore center. There is no dif- 
ference of opinion on that point in view of the fact that the iron-ore reserves 
of the Urals are to a large extent exhausted and the discovery of the large 
magnetite deposits of Kustanay has been very opportune for the Urals. But 
there is a question regarding the most effective utilization of the phosphoric 
limonite of the Lisakovka and Ayat' deposits. Here opinions differ. At first 
glance it would seem best to build a plant near the ore. That would insure 
economical two-way traffice between ore and coking coal areas (Karaganda- 
Kustanay and Kuzbas-Kustanay). But the Kustanay area is short on fresh 
water, which would make it difficult to utilize the ore locally. The transfer 
of water from the Irtysh River to the Kustanay area would not be economical 
(Nemchinov, 1958, p. 43). 


There is a plan to supply a future Kustanay iron and steel plant with water 
fom the Ural River in the section between Magnitogorsk and Orsk (the Iraklinskiy 
reservoir). But such a project would be very expensive, and moreover would 
reduce the flow of water in the middle and lower reaches of the Ural River 
where it crosses arid western Kazakhstan. There the development of the 
economy of many rayons is directly dependent on water from the Ural River. 


There is one additional factor to consider: no matter how large the iron- 
ore reserves of Kustanay are, they represent only part of the area's rich min- 
eral resources. The oblast contains commercial bauxite, refractory clays, and 


placers of ilmenite, rutile and zirconium. The upper Tobol deposit of ilmenite 
is important as a source of titanium metal (Adamchuk, 1959). 


The Turgay area contains large reserves of high-grade raw materials for 
the production of cement, refractories, and asbestos in the Dzhetygara de- 
posit, as well as other minerals. Most of these deposits still await develop- 
ment. Finally, not far away from the Turgay area, there is the Ubagan brown- 
coal basin, which in reserves and mining conditions is far superior to the 
Chelyabinsk brown-coal basin, now in operation. Furthermore the Ubagan 
basin occupies a favorable location with respect to the southern Urals, the 
Bashkir ASSR and Aktyubinsk Oblast. 


Moreover the Turgay complex has not been fully explored and the discov- 
ery of additional mineral sources can be expected. In view of the demands 
for water from various industrial consumers, we must bear in mind not only 
the enterprises mentioned above but also those that may yet be required as a 
result of the development of this extremely important, diversified mineralized 
area. It is evident that in the next decade the Kustanay area will develop as 
a major mining and industrial center, in which mining will be of first-rank im- 
portance. The principal problem will be to extract, enrich and transport the 
mineral raw materials to other regions for further processing. The limited 
water resources should be reserved for such extracting industries; otherwise 
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the water shortage wil! seriously hamper the development of mining in Kustanay 
Oblast. 


As noted above, the phosphoric limonite of the Kustanay area is adequate 
to supply several large iron and steel plants for the production of high-phos- 
phorus pig iron and Thomas steel. Furthermore the phosphoric Kustanay ore 
could be utilized at iron and steel plants of Kazakhstan and Siberia. About 
30 million tons of coal are being shipped annually from the Kuzbas and Kara- 
ganda westward to the Urals and beyond, and empty freight cars are moving in 
the opposite direction. If these were loaded with Kustanay ore, transport 
costs could be cut to one-half or even one-third. It was in this connection 
that the construction of new iron and steel plants was proposed at Paviodar 
and Barnaul. 


At Barnaul! the Kustanay phosphoric ore would cover a distance of 1,600 
km. and Kuzbas coal 200 km. At Pavlodar the ore would have to travel more 
than 1,000 km. and coal from Karaganda 650 km., from the Kuznetsk Basin 
930 km. and from Ekibastuz 100 km. (Nemchinov, 1959, p. 36). The 
transport factor for these plants would thus seem to be quite favorable. 


The potential scope of utilization of the Lisakovka and Ayat' ores is so 
great that the utilization of the Aral Sea ores is not even being considered 
for the next fifteen to twenty years. The fact is, however, that the Aral ore, 
while inferior to the Lisakovka deposit in reserves, presents a number of ad- 
vantages. It seems to us that their exploitation should not be put off indefinitely. 


The Aral deposits occur in narrow, elongated zones extending for many 
kilometers; they are in general several hundred meters wide, occasionally 
expanding to a few kilometers in width. Genetically the ore is related to 
river-channel and delta alluvium. The Kok-bulak deposit, discovered in 1949, 
stands out among the numerous Aral deposits, both in reserves and in ore grade. 
(The description of the Aral ores is taken from L. N. Formozova, 1959.) 

This deposit extends more than 40 km. almost north-south, about halfway 
between the sandy areas known as Bol'shiye and Malyye Barsuki. The nor- 
thern end of the deposit lies 60 km. south of Kop-mulla station on the Oren- 
burg Railroad, and the southern end 20 km. north of Paskevich Bay of the 

Aral Sea. Nearly the entire deposit is situated in Chelkar Rayon of Aktyu- 
binsk Oblast. The central part of the deposit is traversed by the Kok-bulak 
ravine, the bottom of which lies at an elevation of 145 to 155 meters. Sev- 
eral short but deep tributary ravines enter the main ravine from the north. Along 
the side of one of these tributaries -- the Tas-say ravine -- ores and ore- 
bearing rocks are exposed almost continuously over a distance of 5 km. 


In the north and central! sections the ore occurs in thick inclined lenticu- 
lar deposits intercalated in non-mineralized siltstones and siltstone clays. 
The thicker and larger lenses are usually of complex structure; occasionally 
several lenses of varying structure and thickness and varying angles of in- 
clination (usually 2 to 4°) lie one on the other. Nine lenses have been ex- 
plored in the north section and six in the central section. All of them differ 
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in form and size, ranging in length from 1.25 to 10.25 km., and in width from 
0.35 to 2.5 km. The maximum thickness of the lenses, including intercal- 
ated gangue layers, ranges from 6 to 56 meters. The largest lense, No. 1, 

is 10.25 km. long, 2.5 km. wide and 40 meters thick. The center of the 
lense contains a continuous body of pure ore. Along the sides the ore is gen- 
erally contaminated by ferruginous siltstone. 


The ore of the north and central sections of Kok-bulak is quite diversi- 
fied both in external appearance and in mineralogical composition. The most 
common ore types are: (1) loose, uncemented black oolites; (2) greenish 
black massive ores with siderite-chlorite cement; (3) massive limonites with 
hydrogoethite cement. The ores of the first type, known as "loose black" in 
geological exploration practice, are the most valuable part of the Kok-bulak 
deposits. It consists of black hydrogoethitic oolites ranging in diameter from 
0.1 to 1 mm.; it has a regular mechanical and chemical composition both in 
its surface outcrops and at great depths. It accounts for almost two-thirds of 
all the northern deposit and slightly less than half of the central deposit. In 
some boreholes the thickness of the loose black ore, undisturbed by intercal- 
ated other types, reaches 20 meters or more. 


There are lenses made up entirely or almost entirely of loose black ore; 
elsewhere this ore occurs in intercalations of greater or lesser thickness 
among other types of ores, from which it is separated by clearly defined con- 
tact zones. 


Among the other types of Kok-bulak ores we may also mention the oolitic 


ores with secondary calcite cement and massive siderite-ankerites containing 
a large amount of bases. Although these are low-grade ores (23 to 33 per 
cent), they are of interest because of their high content of bases and CO. 
The CO volatilizes in smelting and the ore becomes enriched. These ores 
and the ankerites, which contain 21 to 35 per cent CaCOz, are self-fluxing. 


The ores of the north and central sections of Kok-bulak are the best of the 
Aral Sea area. In the north section, the average composition is 41.70 per 
cent iron, 1.39 per cent P.O. and 0.06 per cent sulphur; in the central 
section, 39.38 per cent irdn,-1.56 per cent P40, and 0.08 per cent sul- 
phur. The south section, where the iron content is lower, has not been ex- 
plored in detail. 


In the loose black ore, which is of greatest interest, the iron content ranges 
from 42.14 to 48.04 per cent. As a result of simple electromagnetic separ- 
ation (without preliminary roasting) the iron content rises by 4.27 per cent and 
amounts to 49.22 per cent in the concentrate. 


In the raw ore, the silica content ranges from 7.34 to 18.29 per cent, 
an average of 12.60 per cent, but a large part consists of quartz grains so 
that magnetic concentration lowers the average silica content to 4.18 per 
cent. The alumina content in the concentrate is rather high -- 8.17 per cent. 
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The total reserves of the loose black ore amount to hundreds of millions 
of tons. The possibility of obtaining such a large amount of rather high-grade 
ore by simple concentration is of great interest, especially because the ore 
can be surface-mined. These ores are clearly distinguishable from the mother 
rock so that it could apparently be mined separately; however, the dilution of 
the loose black is also quite possible during mining, especially in view of its 
large volume, and this question therefore requires special study. 


Conditions for surface mining are favorable. The ore bodies have an over- 
burden ranging in thickness from 2 to 25 meters, occasionally 40 to 50 me- 
ters, and in some places outcrop at the surface. The hydrogeological con- 
ditions offer no special problem. In the central section the average stripping 
coefficient is 1.08 (by volume). If the non-commercial reserves are added 
to the overburden, the average stripping coefficient is 1.3. The planned 
surface mine contains 350 million tons of commercial reserves. The opti- 
mal productivity of the mine is 10 million tons of crude ore a year. (The 
Aral Sea ores are located in the semi-desert zone, where living conditions 
are not too favorable. However, there are fresh ground-water sources and 
a relatively small! labor force can operate a mechanized surface mine. In 
the United States, for example, the Erie Mining mine, with a capacity of 
11 million tons of crude ore a year, is operated by 75 workers per shift, 
and the Reserve Mining mine, with a capacity of 14 million tons a year is 
operated by 62 workers per shift -- see Promyshlenno-ekonomicheskaya 
gazeta, May 24, 1959.) 





The ore could be enriched by reduction roasting followed by electromag- 
netic separation. Cheap natural gas from the near-by Gazli-Urals pipeline 
could be used to roast the ore. In addition the enrichment of the lower-grade 
oxidized ores by flotation could also be considered. 


Finally, the proximity of the iron ore of Kok-bulak to the coal and coke 
of Karaganda is an additional factor favoring the economical utilization of 
the ore. 


The most favorable location for the combination of Karaganda coke and 
Aral ore would be a point on the lower course of the Syr-Dar'ya, between the 
railroad stations Bay-Khodzha and Dzhusaly of the Orenburg Railroad. (Fi- 
nal selection of the plant location requires special study and justification, 
but hereafter we wil! cal! the proposed plant the Syr-Dar'ya plant.) 


The establishment of an iron and steel plant on the Syr-Dar'ya would 
require the construction of a |50-kilometer railroad from the Kok-bulak de- 
posit to the railroad station Sarychaganak of the Orenburg Railroad. The 
railroad would also pass near the Taldy-espe deposit and thus provide an 
outlet for both deposits. The distance between the ore deposits and the 
Syr-Dar'ya plant would be about 425 km. 


The transportation of Karaganda coal to the new plant would require the 
construction of a 300-kilometer railroad between Dzhezkazgan and the 
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Fig. 2. Schematic geological map of north shore of Aral Sea showing 
location of Middle Oligocene iron-ore deposits (after Formozova, 
1959, p. 14). 





Legend for Fig. 2 (opposite page): 





1 - Older rocks than Turgay series (chalk and marine Paleogene) 
2 - Turgay series (middle and upper Oligocene) 

3 - Younger rocks than Turgay series (Miocene) 

4 - Areas of Quaternary wind-borne sands 


5 - Fractures 
6 - Explored iron-ore deposits 


7 - Minor and unexplored iron-ore depsoits 


Key to numbered deposits: 





1 - Kutan-bulak 

2 - Taldy-espe 

3 - Birde-kul' 

4 - Kara-sandyk 

5 - Ak-choko 

6 - Dzhangiz-tyube 

7 - Minor ore outcrops north 

of Paskevich Bay 

8 - North section of Kok-bulak 

9 - Central section of Kok-bulak 
10 - South section of Kok-bulak 


Key to anticlines and synclines: 





| - Chelkar anticline 
Il - Dzilan syncline 
Ill - Tuguz syncline 
IV - Chokusu syncline 


11 - Tamchma-bulak and near-by out- 
crops on north shore of 
Tshche-bas Bay 

12 - Ush-choku 

13 - Dzhaksy-butash 

14 - Kenkous 

15 - Sholak-kazgan 

16 - Kinderli | 

17 - Kinderli II 

18 - Kaskar-ata 

19 - Chagray 





station Aral'skoye More. (Hereafter we will call this railroad the Dzhez- 
kazgan-Aral'skoye More line. However, it would be better to build it to 
Dzhusaly or Bay-Khodzha to avoid the sandy desert of the Aral Kara-Kum.) 
The basic reason for building such a line is the necessity for providing a 
direct outlet for the large Dzhezkazgan copper district to the Urals instead 
of the present roundabout route through Karaganda. The construction of the 
Dzhezkazgan-Aral'skoye More railroad would greatly reduce the run for 
empty freight cars from the Orenburg and Tashkent railroads to the Karaganda 
Railroad and insure greater maneuverability for freight car movements. 


The distance between Karaganda and Dzhezkazgan is 574 km. and be- 
tween Dzhezkazgan and Bay-Kodzha station 300 km., adding up to a total 
coal run of 874 km. to the new plant. There would be no need to bring 
limestone to the plant since the use of the ankerites, the low-grade ores 
of the Aral district, would provide self-fluxing material. 


The question of providing a freight load for the empty cars going to 
Karaganda for coal requires special study. However the following prelimi- 
nary observations can be made at the present time. 


The Karaganda iron and steel plant is not adequately supplied by the 
ore deposit of central Kazakhstan. The Iron and Steel State Planning 
Institute has therefore made some calculations regarding the possible use 
of Lisakovka and Ayat' ores at Karaganda. No such calculations have 
thus far been made for the use of Kok-bulak ore. If such calculations indi- 
cate favorable results, a coal-ore exchange could be set up over most of the 
distance between Karaganda and Kok-bulak, thus reducing the transport 
costs. But if the Kok-bulak ore is to be used for two steel plants (Kara- 
ganda and Syr-Dar'ya), its reserves may not be adequate to last through 
the amortization period of the two plants, and this would greatly reduce 
their usefulness for the Karaganda plant. If additional exploration uncovers 
greater reserves in the Aral iron-ore district, the raw-material base of the 
Syr-Dar'ya and Karaganda plants would be correspondingly strengthened. 

In any case the Lisakovka ore offers an important reserve for the two plants. 


After construction of the planned Aktogay-Karaganda railroad, a heavy 
flow of diversified goods, including rolled steel from the Syr-Dar'ya plant, 
may start moving through Karaganda to Sinkiang. The loading of empty cars 
going to Karagandafor coal would be very economical! because the cost of 
additional freight loads in the empty direction is not more than 15 to 30 
per cent of the cost of freight transportation in the loaded direction (Khacha- 
turov, 1959, pp. 320-31). 


The Syr-Dar'ya plant would thus be located at the hub of important 
freight flows, whose further growth would greatly reduce the transport costs 
of coal and ore to the plant. But even the freight flows foreseeable at the 
present time and the consequent reduction of transport costs for the basic 


metallurgical raw materials give grounds for assuming that the pig iron - 
duced at the Syr-Dar'ya plant would be one of the cheapest in the USSR. 
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Naturally the production cost of pig iron is not a sufficiently weighty 
justification for the final location of an iron and steel plant at a given point. 
The planning of an iron and steel plant should not be based solely on the 
economic indices of the end products (production costs of the iron and steel, 
capital invested per ton of iron ore, pig iron, steel and so forth) since a 
large iron and steel plant usually requires the organization of an entire com- 
plex of associated industries and thus produces major changes in the re- 
gional economy. Therefore the location of a large iron and steel plant 
should take into account the entire economic effect of its establishment. 
The construction of an iron and stee! plant on the Syr-Dar'ya would have 
an especially important additional economic effect in view of the consider- 
able potentialities for economic development of the lower reaches of the 
Syr-Dar'ya. 


More than thirty years ago, a noted irrigation expert, Tsinzerling, 
commented on the favorable conditions for irrigation in the lower reaches 
of the Syr-Dar'ya as follows: " The information that we have about this 
area indicates that no other area of Central Asia offers such favorable con- 
ditions for the construction of a low-cost irrigation system as do the lands 
in the lower reaches of the Syr-Dar'ya." (1927, p. 713). 


Noting the effectiveness of using for irrigation all the water that flows 
to the Aral Sea, A. |. Voyeykov wrote: 


"In the distant future, if water engineering and agriculture make the 
necessary progress, we should be able to use all the water of the Aral 
Sea basin for irrigation in dry years. The lake should serve as a reser- 
voir for suplus water in wet years" (1908, p. 160). 


(it is difficult to accept the fact that in the desert zone, with its 
water shortage and the resulting limitations on expansion of irrigation in 
several areas of Central Asia and Kazakhstan, large amounts of water 
should be lost through evaporation from the surface of the Aral Sea. "Why 
let water evaporate from the surface of the Aral Sea or any other lake with- 
out having made it perform useful work by promoting the growth of plants 
needed by man?" (Voyeykov, 1908, p. 159).) 


The irrigation problem is thus a focal problem not only in the lower 
reaches of the Syr-Dar'ya but in its entire basin. Under these conditions 
we can legitimately ask: would not an iron and steel plant in the lower 
reaches of the river and the entire complex of associated industries con- 
stitute an "illegal" claimant on the water, reducing the possibility of de- 
veloping irrigated agriculture in the basin of the Syr-Dar'ya? To answer 
that question we must examine the water balance of the river and weigh 
the advantages that an iron and steel plant would have for the area. 


The total run-off from the catchment area of the Syr-Dar'ya basin is 
1,200 cubic meters per second, according to V. L. Shul'ts. The aver- 
age discharge of the Syr-Dar'ya at its exit from the Fergana Valley is 
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540 cubic meters per second, and at the town of Kazalinsk 496 cubic 
meters per second (Shul'ts, 1958). 


The basin of the Syr-Dar'ya plays an important role in irrigated agri- 
culture and water-power generation in the Central Asian republics. The 
irrigated area in the Syr-Dar'ya basin is twice as large as the area in the 
Amu-Dar'ya basin. The annual discharge from the Syr-Dar'ya into the 
Aral Sea is 14.5 cubic kilometers, or 38 per cent of the total surface- 
water resources of the basin (Shul'ts, 1958). 


As the waters of the river move downstream, there are interesting 
fluctuations in discharge. For example, the wide development of irrigated 
agriculture in the Fergana Valley “has not produced any serious disturb- 
ances in the equilibrium between the average annual discharges of the 
river at the entrance and the exit from the valley" (Grin, 1959, p. 89), 
since most of the water used for irrigation is returned to the Syr-Dar'ya. 
During the growing season (May-September), the river's discharge at the 
entrance to the valley is far larger than at the exit, but in the rest of the 
year more water leaves the valley than enters it. During that time the 
Fergana Valley returns the water to the river and moreover feeds the river 
with the additional water obtained through precipitation. 


Dams, hydroelectric stations and large irrigation works have been 
built on the Syr-Dar'ya. The Golodnaya Steppe alone is expected to pro- 
duce 2 million tons of raw cotton a year in the next 10 to 15 years. Hun- 
dreds of kilometers of highways and railroads are being built in the irrigated 
areas, high-voltage lines are strung, new plants, towns and cities are 
being built. A hydro project on the Syr-Dar'ya at Kzy|l-Orda, including a 
dam and other installations, is expected to provide water for existing irri- 
gation systems in Kzy|-Orda Oblast below the dam, for new irrigation over 
an area of 120,000 hectares and for supplying water to grazing lands and 
hay meadows covering an area of 2 million hectares (Kiselev, 1957). 


In some areas irrigated by the Syr-Dar'ya, there has been secondary 
salinification as a result of a rise in the water table, and large areas have 
been made unsuitable for growing crops. In some areas excessive irriga- 
tion has raised the water table by 5 to 8 meters. This produces a double 
evil: valuable irrigation water is wasted and fertile irrigated soils are 
spoiled. 


On the subject of wasteful use of the waters of Central Asia, S. L. 
Mirkin (1954) writes that the total volume of water diverted for irrigation 
from the rivers of Central Asia amounts to 50-60 cubic kilometers a year, 
or 13,000 cubic meters per hectare, which exceeds needs by two or three 
times. Water losses can be reduced by taking measures against filtration 
in the irrigation network, leveling fields and similar steps. 


Both steel and cement are needed to improve irrigated agriculture in 
Central Asia. Moreover there is a need for large amounts of fertilizer to 
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raise the yields of valuable industrial crops. All these can be supplied by 
the Syr-Dar'ya iron and steel plant and its associated industries. 


The use of phosphoric iron ore yields a large amount of basic Thomas 
slag, a valuable fertilizer widely used in Western Europe, where it accounts 
for nearly three-quarters of all the phosphate fertilizers. 


For each ton of pig iron, there can be obtained 130 to 180 kilograms 
of Thomas slag containing up to 14 per cent of Po0,-. To increase the 
P2 05 content, phosphorite from the Aktyubinsk area, situated 700 to 800 
km. from the proposed Syr-Dar'ya plant, could be added to the blast furnace 
mix at the rate of 40 kilograms per ton of pig iron. Several large deposits 
of the Aktyubinsk phosphorite basin are situated in the immediate vicinity 
of the Tashkent Railroad. In our view, a plant with a capacity of 4 million 
tons of pig iron a year could produce 500,000 to 700,000 tons of basic 
slag. 


In Bessemer converter production of Thomas steel, the coke-oven gases 
that usually fuel the open-hearth furnaces can be used for the production of 
ammonia and other chemicals. 


The possibility of producing nitrate and phosphate fertilizers in the 
immediate vicinity of the agricultural areas of Central Asia and southern 
Kazakhstan would greatly enhance the economic effectiveness of the Syr- 
Dar'ya plant. 


An iron and steel! plant produces a large amount of slag. At the pre- 
sent time, large blast furnaces smelting low-grade ores yield as much as 
one ton of slag per ton of pig iron, which is almost twice the average out- 
put of slag (Andreyev, 1960). 


Under the conditions of the Aral district, these slags could be used 
for the production of concrete, which could be used both for construction 
and for lining at least the main irrigation canals to reduce filtration. The 
millions of tons of slag obtained from the Syr-Dar'ya plant, combined with 
the cement of the near-by Chimkent mill, would yield millions of tons of 
concrete to improve the irrigation systems. 


The construction of an iron and steel! plant on the Syr-Dar'ya and of 
its associated industries wil! also involve the construction of a city of 
200,000 to 300,000 people. (Among the associated industries would 
be a cotton mill to employ the city's female labor force.) Under what con- 
ditions would the population of such a city live? 


The climate of the Aral Sea area is sharply continental, with summer 
temperatyres rising to 30-40° C. and winter temperatures dropping to 
-20-25 or even to -35°. |t is a desert area, but the water of the Syr- 
Dar'ya would make possible the establishment of an oasis similar to the 
Tashkent oasis. Irrigated agriculture will supply the urban population with 
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both local fruits and vegetables -- apples, apricots, pears, plums and 
grapes grow well at Kzyl-Orda (Akhmedov, 1957) -- and with products 
from the Tashkent oasis. 


The rather well developed animal husbandry of the area will supply 
milk and meat products, and the Aral Sea will provide fish. 


The city would be well supplied with greenery, and a tree belt around 
the city will protect it against wind and dust. 


Drinking water for the city could be obtained from artesian wells of the 
Mynbulak basin, covering an area of 15 to 20 square kilometers between 
Dzhezkazgan and Dzhusaly. As many as 170 fresh-water sources have 
been observed in the area of the basin (Akhmedsafin, 1957, p. 20). 


In view of all these factors, it may be said that there are not likely 
to be many other such favorable places in Kazakhstan for the construction 
of a large industrial center. 
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Utenkov 

The northeastern part of Kola Peninsula. |. V. Ginzburg 
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The peat deposits of the Yakut ASSR. M. 1. Neishtadt and M. N. Nikonov 

The wild reindeer of the Taimyr Peninsula and the regulation of its exploi- 
tation. V.M. Sdobnikov 

Conservation in the North. D. L. Mozeson 

The fisheries of the Soviet Arctic. S. V. Mikhailov 

On the concept "Soviet North." S.V. Slavin 


The following articles of geographical interest appeared in recent issues 
of Soviet Soil Science, a monthly translation journal (see Soviet Geogra- 
phy, June 1960, p. 80). 





No. 1, January 1960 (translation printed May 1961): 
A contribution to the classification of soils. K. P. Gorshenin 
Some principles of classifying anthropogenic soils. B. V. Nadezhdin 





No. 2, February 1960 (translation printed May 1961): 

Soil erosion and its effect on yield in areas of the Volga upland. A. V. 
Tikhonov 

The importance of the crypto-geological structure of Central Asian alluv- 
ial plains for reclamation purposes. A. A. Aleksin 





No. 4, April 1960 (translation printed June 1961): 

The Transbaykal mountain-tundra landscapes. T. A. Rode and|. A. 
Sokolov 

Characteristics of the microflora of arctic soils. N.N. Suskina 














